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应性 T 细胞活化及关节局部滑膜组织中滑膜细胞异常增生有关。 
人滑膜细胞主要分为 A 型、B 型和 C 型三种，B 型细胞即滑膜成纤维样细胞
（ Fibroblast-like synovial cells, FLS ） ，是滑膜组织的重要组成部分[1]，能分泌各种
蛋白酶、细胞因子和花生四烯酸 （ Arachidonic acid, ARA ） 代谢产物，这些物质
能破坏关节和加速病程[2]。 
本次实验拟在体外获得 RA 患者的滑膜成纤维样细胞（FLS），并应用




本实验应用胰酶联合Ⅱ型胶原酶消化 RA 患者的膝关节滑膜组织，通过 3 次传代
获得 FLS；通过免疫荧光及流式细胞术检测 vimentin、CD14 的表达。 
采用 MTT 法检测 Anti-DR5mAb 对 FLS 生长抑制作用，检测 caspase 抑制剂对
Anti-DR5mAb 诱导 FLS 生长抑制作用的影响。流式细胞术检测 Anti-DR5mAb 诱导
FLS 后 DR5 的表达及细胞凋亡率，检测 caspase 抑制剂和 Anti-DR5mAb 对 FLS 细胞
周期的影响。免疫荧光 Hochest33342 检测 Anti-DR5mAb 诱导 FLS 凋亡的形态变化。
Western blot 检测 pro-caspase8 、 pro-caspase3 、 pro-caspase9 、 active-caspase3 、
active-caspase9、Bid、survivin、p38MAPK 和 NF-κB 蛋白表达。ELISA 和 RT-PCR



















经胰酶联合Ⅱ型胶原酶消化膝关节滑膜组织，通过 3 次传代，得到的第 3 代滑膜
细胞（原代细胞为第 0 代细胞）在形态上均一，呈长梭形，有一定的增殖能力。该细
胞的 vimentin 表达呈阳性，CD14 的表达为阴性，表明所获得的细胞为 RA 的滑膜成
纤维样细胞（FLS），并能传代培养。 
MTT 结果显示 Anti-DR5mAb 对 FLS 有细胞毒性作用，作用 12h 后呈时间剂量
依赖性。当 Anti-DR5 mAb 的浓度分别为：1.6μg/ml、3.2μg/ml、6.3μg/ml、12.5μg/ml、
25μg/ml、50μg/ml 时，作用 4h 对 FLS 细胞的生长抑制率分别为：5.4±1.7%、6.9±
2.4%、10.7±4.8%、12.5±5.1%、10.9±1.0%、8.8±2.9%；作用 12h 对 FLS 细胞的
生长抑制率分别为：12.2±0.6%、17.2±0.6%、23.8±0.3%、25.3±0.6%、26.2±0.1%、
37.3±0.6%；作用 24h 对 FLS 细胞的生长抑制率分别为：6.6±0.9%、13.2±0.6%、
34.8±3.5%、49.6±3.3%、51.6±2.6%、53.2±2.0%。当 Anti-DR5 mAb 浓度分别为
0μg/ml 、1.6μg/ml、6.3μg/ml 和 50μg/ml，流式细胞术检测 DR5 表达率分别为 17.10%、
20.30%、27.10%和 45.90%；诱导FLS细胞 24h的凋亡率分别为 1.11%、20.72%、34.87%。
免疫荧光 Hochest33342 染色发现 50μg/ml 组的细胞核有明显的碎裂，细胞凋亡作用
明显，鼠源 IgG 与 PBS 组相比，细胞形态无明显变化，无核固缩。 ELISA 检测到 
Anti-DR5 mAb 作用 FLS 细胞 24h 后分泌 TNF-α、IFN-γ、TGF-β1 的蛋白水平降低；
RT-PCR检测Anti-DR5 mAb作用FLS细胞 24h后细胞TNF-α、IFN-γ、TGF-β1的mRNA
表达水平降低。Western blotting 检测到 Anti-DR5 mAb 诱导凋亡的细胞内
pro-caspase8、pro-caspase3、Bid 和 p38MAPK 蛋白表达上调，survivin 和 NF-κB 蛋
白表达下降。 
MTT 法分析，当 Anti-DR5 mAb 浓度为 50μg/ml 、caspase 抑制剂的浓度分别为
0μM 、5μM、10μM、15μM、20μM、25μM、30μM 和 35μM 时，FLS 细胞
的死亡率分别为 49.45±0.84%、46.72±0.87%、41.41±0.80%、36.67±0.76%、29.56
±0.81%、21.89±0.94%、14.38±0.87%、10.43±0.86%。流式检测 FLS 的细胞周期，
Anti-DR5mAb 主要阻滞 FLS 的 G0/G1 期和 G2/M 期，与正常对照组相比，50μg/ml 















加入 caspase 抑制剂后，能抑制 Anti-DR5mAb 对 FLS G0/G1 期的阻滞，与
Anti-DR5mAb 组相比，50μg/ml Anti-DR5mAb+35μM caspase 抑制剂组的 G0/G1 期
比例显著下降（P<0.01），S 期和 G2/M 期无显著变化。ELISA 结果显示，与正常组
相比，Anti-DR5mAb 组和 Anti-DR5mAb+ caspase 抑制剂组的 TNF-α、IFN-γ、TGF-β1
的表达下降显著（P<0.001，P<0.01）；与 Anti-DR5mAb+caspase 抑制剂组相比，
Anti-DR5mAb 组的 TNF-α、IFN-γ、TGF-β1 的表达下降显著（P<0.01）。Western blot 检
测结果显示，与正常组相比，Anti-DR5mAb 组的 pro-caspase3、active-caspase3、
pro-caspase9、active-caspase9、Bid、p38MAPK 的表达均增加，差异显著（P<0.05），
survivin 和 NF-κB 的表达显著下降（P<0.05），Anti-DR5mAb+caspase 抑制剂组的
active-caspase3、和 active-caspase9 表达均降低，差异非常显著（P<0.001）；与
Anti-DR5mAb 组 相 比 ， Anti-DR5mAb+caspase 抑 制 剂 组 的 pro-caspase3 、
active-caspase3、pro-caspase9、active-caspase9 和 p38MAPK 的表达均显著增加（P<0.01, 





2. Anti-DR5 mAb 能抑制 FLS 生长，作用 12h 后随时间的延长和剂量的增加呈依
赖性，并通过阻滞 FLS 的 G0/G1 期和 G2/M 期诱导 FLS 发生凋亡，； 
3. Anti-DR5 mAb 与 FLS 细胞膜上的 DR5 结合，通过 caspase 通路诱导 FLS 发生
凋亡，p38MAPK 可能也参与 Anti-DR5 mAb 诱导 FLS 的凋亡途径； 
4. Anti-DR5 mAb 能使 FLS 细胞 TNF-α、IFN-γ、TGF-β1 炎症因子的 mRNA 和蛋
白表达水平降低，其机制可能与 NF-κB 有关。 
 

















Background & objective 
Rheumatoid arthritis ( Rheumatoid arthritis, RA ) is a chronic systemic autoimmune 
inflammatory disease, chronic, symmetry, synovial arthritis and joint lesions main clinical 
manifestations of the disease occur in the hands, wrists, feet and other small joints,  
recurrent, symmetrical distribution. From the point of view of the pathological changes, 
rheumatoid arthritis, mainly involve the synovial later spread to the articular cartilage,  
bone, ligaments and tendons. The pathogenesis of RA is related to systemic autoreactive T 
cell activation and. Synovial cell of joints synovial tissue proliferation. 
Human synovial cells are divided into A, B and C three types. B type is fibro
blast-like synovial cells ( FLS ) which is an important part of the synovial tissue[1].
FLS secretes a variety of proteases, cytokines, and arachidonic acid ( Arachidonic 
acid, ARA ) metabolites, these substances can damage the joints and accelerate thec
ourse[2]. 
We plan to obtain the fibroblast-like synovial cells ( FLS ) of RA. And we will study 
the Anti-DR5mAb role in rheumatoid arthritis FLS, the influence of the growth and 
cytokines secretion in FLS and its possible mechanism. 
 
METHOD 
We used trypsin combined with type II collagenase digesting the synovial tissu
es which are from the RA patients who need operation. After multiple passages, im
-munofluorescence detected the expression of vimentin and CD14 expression detecte
d by flow cytometry. 
MTT assay was used to detect the cytotoxic effects of FLS treated with 
Anti-DR5mAb. FLS apoptosis rate, the expression of DR5 and the influence of 
Anti-DR5mAb and caspase inhibitor on FLS cell cycle were detected by flow cytometry. 















Western blot detect pro-caspase8, pro-caspase3, pro-caspase9, active-caspase3, 
active-caspase9, Bid, survivin, p38MAPK and NF-κB protein expression. ELISA and 




We obtained uniform cell morphology in the form of uniform, fusiform, the 
proliferative capacity by using trypsin combined with type II collagenase digestion through 
three time passages. Immunofluorescence expression of vimentin is positive. CD14 
expression detected by flow cytometry was negative. These resultes indicate that the cells 
are RA synovial fibroblasts (FLS).  
MTT results showed the cytotoxic effect of Anti-DR5mAb to FLS was dose and time 
dependent. A final concentration of Anti-DR5 mAb were: 1.6μg/ml, 3.2μg/ml, 6.3μg/ml, 
12.5μg/ml, 25μg/ml, 50μg/ml,the role 4h FLS cell growth inhibition rate were: 5.4±1.7%, 
6.9±2.4%, 10.7±4.8%, 12.5±5.1%, 10.9±1.0%, 8.8±2.9%; the role 12h FLS cell 
growth inhibition rate were: 12.2±0.6%, 17.2±0.6%, 23.8±0.3%, 25.3±0.6%, 26.2±
0.1%, 37.3±0.6%；the role 24h FLS cell growth inhibition rates were: 6.6±0.9%, 13.2±
0.6%, 34.8±3.5%, 49.6±3.3%, 51.6±2.6%, 53.2±2.0%，respectively. Flow cytometry 
tested 0μg/ml, 1.6μg/ml, 6.3μg/ml and 50μg/ml Anti-DR5 mAb respective induced 
apoptosis of FLS cells for 24 hours were 0.03%, 1.11%, 20.72% and 34.87%; and the 
expression of DR5 were 17.10%, 20.30%, 27.10% and 45.90%. Immunofluorescence 
Hochest33342 staining 50μg/ml appeared apoptosis. Nucleus has a significant 
fragmentation. Murine IgG and PBS group do not have significant changes in cell 
morphology and nuclear condensation. ELISA and RT-PCR were detected the FLS cell 
secretion of TNF-α, IFN-γ and TGF-β1 level is reduced. Western blotting analysis to 
Anti-DR5mAb-induced apoptosis of cells pro-caspase8, pro-caspase3, Bid and p38MAPK 
protein upre-gulation, decrease in survivin and NF-κB protein expression.  















caspase inhibitor were 0μM , 5μM, 10μM, 15μM, 20μM, 25μM, 30μM and 35μM 
respectively, MTT results showed that the death rate of FLS after treated with 50μg/ml 
Anti-DR5 mAb were 49.45±0.84%, 46.72±0.87%, 41.41±0.80%, 36.67±0.76%, 29.56
±0.81%, 21.89±0.94%, 14.38±0.87% and 10.43±0.86%. FLS cell cycle was detected 
by flow cytometry. Anti-DR5mAb main block FLS G0/G1 phase and G2 / M phase. 
Compared with the normal control group, 50μg/ml Anti-DR5mAb group G0/G1 phase and 
G2 / M phase significantly higher proportion (P <0.05), S phase no significant change; 
caspase inhibitor can inhibit FLS G0/G1 phase arrest which were treated with 
Anti-DR5mAb. Compared with 50μg/ml Anti-DR5mAb group, 50μg/ml Anti-DR5mAb 
+35 μM caspase inhibitor group of G0/G1 phase was significantly decreased (P <0.01), S 
phase and G2 / M phase did not change significantly.ELISA results showed that, compared 
with the normal group, Anti-DR5mAb group and the Anti-DR5mAb+caspase inhibitor 
group of TNF-α, IFN-γ, TGF-β1 expression was significantly decreased (P <0.001, P 
<0.01). And compared with Anti -DR5mAb+caspase inhibitor group, TNF-α, IFN-γ, 
TGF-β1 expression of Anti-DR5mAb group was significantly decreased (P <0.01). Western 
blot analysis showed that, compared with the normal group, Anti-DR5mAb group of 
pro-caspase3, active-caspase3, pro-caspase9, active-caspase9, Bid, p38MAPK expression 
were increased significantly different (P<0.05), survivin and NF-κB expression was 
significantly decreased (P<0.05), Anti-DR5mAb+caspase inhibitor group of 
active-caspase3, and active-caspase9 expression were lower, the difference was significant 
(P <0.001); and Anti-DR5mAb group phase ratio, Anti-DR5mAb + caspase inhibitor group 
of pro-caspase3, active-caspase3, pro-caspase9, active-caspase9 and p38MAPK expression 
were significantly increased (P <0.01, P <0.01, P <0.05, P <0.001, P <0.05), survivin and 
NF-κB expression were significantly decreased (P <0.001, P <0.05). 
 
CONCLUSION 
1. We achieved synovial fibroblasts (FLS) which can be subcultured. 















after 12h. Anti-DR5mAb can induce FLS apoptosis through arresting G0/G1 phase and 
G2/M phase. 
3. Anti-DR5 mAb was combined with DR5 and can lead FLS to apoptotic through the 
caspase pathway, p38MAPK may also participate in it. 
4. Anti-DR5mAb can reduce the mRNA and protein levels of TNF-α, IFN-γ and TGF-
β1 inflammatory cytokine and possibly related to NF-κB.  
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